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PhD in Earth Sciences

Professional Experience

2014-2019:

e Beamline scientist (physicist) in charge of the in-house Transmission X-ray Microscope (TXM), an
instrument for full-field nano-tomography at sector 32-1D at APS, Argonne National Laboratory.
Secondary projects:

o From 2018: member of the development team of ISN, the I» Situ hard X-ray Nanoprobe, one of
the project beamlines selected for the multi-bend achromatic (MBA) lattice upgrade at APS.

o In 2017: technical lead at APS of a project involving ptycho-tomography, in the framework of an
TIARPA program for imaging entire modern silicon integrated circuit chips with 10 nm 3D spatial
resolution.

2010-2014: beamline scientist at the National Synchrotron Light Source II on the Sub-micron Resolution X-
ray spectroscopy (SRX) beamline, Brookhaven National Laboratory.

e Conception of the SRX beamline from the optical components to the end-station design
e Supervision of Master students.

2007-2009: Postdoctoral position at the European Synchrotron Radiation Facility, on the ID21
spectromicroscopy beamline.

e Development of a full-field setup optimized for micro-spectroscopy (hyperspectral imaging).
e Regular local contacts on experiments covering many fields of Science.

2004-2006: 110 hours of teaching in the Earth Sciences department of Joseph Fourier Univ., Grenoble.

Education

2002-2006: PhD thesis in Earth Sciences at the ISTerre CNRS institute at the Joseph Fourier Univ., France (in
partnership with the CEA Cadarache).

1997-2002: License + Master. Earth Sciences (geochemistry & geophysics).
Claude Bernard University, Lyon I & Joseph Fourier University, Grenoble 1

Scientific interest

Instrumentation

- Design, integration and operation of a nano-tomography instrument (TXM)

- Design of X-ray fluorescence microscope (micro and nanoprobe).

- Full-field p-spectroscopy setup development (Analytical Chemistry 2011)

- Beamline performance modelling: impact of optic quality on beamline performances (SPIE 2011)



Earth Sciences

Deciphering information recorded in rocks bearing minerals to retrace the Pressure-Temperature history of
single rocks from which are derived geodynamic models. It involves the conjoint use of novel thermodynamic
approaches with elemental and redox images.

Applied Sciences

Nano & micro-tomography studies of a multitude of materials

Software development for imaging
Machine learning for volume segmentation, low-dose tomography, super-resolution...

Analytical techniques

Full-field nano-tomography: conception and operation of a TXM for 3D nano-imaging. Implementation of
new optic for Zernike-type phase contrast.

Integration of a pu-CT system at 32-ID (APS), experiment led at the ESRF, NSLS I, APS.

n-XANES spectroscopy: development of a Hard X-rays full-field setup optimized for high quality
spectroscopy studies. Submicrometer resolution XANES cartographies are obtained on rocks or biological
thin sections (ID21). Polarization Contrast Imaging has been implemented to the setup.

- Spectroscopy performed with sub-micro beam focused with KB mitrors or Zone platesan

n-X-ray Fluorescence: X-ray fluorescence imaging, analysis quantification with the PyMCA software.
Infrared spectroscopy: Experiments on ID21 (ESRF) on clays & phyllosilicates.

Electron Probe Micro Analyzer: X-ray fluorescence elemental imaging: optimization of an analytical
methodology based on elemental images.

Beamline Design

- Design of a Transmission X-ray Microscope at APS, sector 32-1D
- Beamline layouts optimization
- Ray tracing using Shadow software: macros to optimize beamline layout performances scanning various parameters
- Investigation of heat load on optics
Combined use of FEA, SRW and Shadow VUI to model the heat load impact on the beamline performances.
- Conception of a Microprobe and Nanoprobe end-station at NSLS-II. In the framework, visit of multiple synchrotron
facilities (NSLS I, APS, Petra III, ESRF, Soleil).

Computing skills

Matlab & Python programming

- beamline control scripts in python

- Tomopy expert user

- function minimization

- Statistic tools (PCA, Monte Carlo), image treatment (filtering, automatic alighment, visualization...)

- Development of a set of tools for the treatment of hyperspectral images (automatic normalization and pre-edge fitting)
- GUI development: software for the ID21’s users fitting XANES spectra by linear combination of end-member (least
square method).

- Scripts for Electronic Probe Micro Analyzer (EPMA) images quantification

- Thermodynamic functions / tools for mineralogical reactions
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